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abSVX³rhQf,dt+­VcbgrsDS3ae_VX,ueuCs3dtgr_jdt_pv¯h $©u§Xa¤­@X&a{¢XX_¯abSVX}a{¢¤h
grWndts8X,u,¥ 0£Y®DX,XVgr_VsaeSVX6_phtaedtabgrhD_pu
htabSVX ,} vVX&¨p_VgiabgrhD_q ,?, gxu¢cbgia§aeX_9)
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_VhvX,u\htTabSpgru\sDcodtVS«dtceXYabSpXjpdDgicou  4   6  ¢SVXceXYabSpX  4 3 ' #K dDcbXYaeSVX¯h8cevX,cbX:v
Vgi°QX,ruhDdsDgrDX,_uefdtrgr_VXYgi_abSVXYceX&X,cbX,_pf&XkgiWndDsDXYdt_pv  6 3 ? (  dtceX\aeSVXY+h3ububgr­ViX
vgxu§pdDcbgiabgrX,u,¥ "²dDfoS±_VhvXgxugr_h8_VXhtabSVXh8irh¢gi_psaeSVceXXu{aeXpu)
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D?EFGIH
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l  4 R 6  f&hDceceX,ub+h8_pvVu}abh±djWndaofoSF¥\RTSVXabcodt_+u§giabgrhD_abh±dj_VX°Qa³_VhvXYs8X&afoSpdtcesDX:v±abSVX
WndtaefoSVgr_Vsnf&h3u{adDueubhQfgrdtabX:vnabh  4 R 6  ¥
l  4 R 6  vhQX:u_VhDa6f&h8cbceX,ub+h8_pvabhjdYWndtaefoSNdt_+vabSVXWYdtaefoSVgr_Vs¯pg¶°XvX&¨+_VX,v±­Q£ 4 	 6   4  ubXXaeSVX}X:3pdaegih8_4)%>gxuC_phta¤Qgxu§gr­VrXgr_nabSVX6cbXXceX_pfXgrWYdDsDX8¥RTSVX³f&h3u{a²hD©abSVX
aecedD_pubg¶aegih8_jaehYdD_±htabSpXcT_VhvXgxuTabSVXhffi+u§grhD_±f&h3u{a =¥








abhabSVXgi_3aeX_pubg¶a{£s8ced8vgiX,_3a\gi_ abSVXcbXXceX_pfX¯grWYdDsDX 1u§X,XjX:8+dabgrhD_ 0 %¥¡RTSVXfh8u§a\aehX,d8foS
+h3ububgr­ViX±aecedD_pubg¶aegih8_puY­+X,gi_ps u§@X,fg¶¨pX:v©q¤abSVXNv£Q_pdDWYgrf±VcehDs8cedDWYWkgr_VsdtrsDh8cbgiabSVW fhDWYVaeX,u
abSVXWYgr_VgrW\VWkl`f&h8u§apdtabS­+Xa{¢¤X,X_  ;   ;  dt_pv  R ;  ¥
ÀFXak_VhDabgxf&XjabSVX.dDipXhDabSVX+X,_pdtia{£ Wnd.£¡vVcedDWYdtabgxfdDir£WYhvgi£abSVX­+X,Spd.Qgih8c\hDabSVX
dtrsDh8cbgiabSVW±¥ ]µ
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 )20 %
dt_pv¢SVXceX ^ 4Z 6 vX,_VhtaeX,u}abSVXkWndaefoSpgi_Vsf&h8u§a6hDCabSpXVgi°X  4 R 6  hD>abSVXkceX&XceX_+f&X\grWndts8X









RTSVXTdtrVX,uht   q   q   q   dD_pvaeSVXT_3pW\­@Xcht+giabX,cbX,cedtabgrhD_puf&h8_V_VX,f&abX:vabh6abSpXTvVg $=pubgih8_VcehQfX,ueuvX&¨+_VX³abSVX­@XSpd.QgrhDchDabSpXWkXabSVhv )
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Perform a dense stereo matching
Rectify a stereo pair
Handle an image
































 6 ¸ . RTSpX%">°@Xcba¢grubSVX,u²abhkpubX³ubhDWYX³u§@X,fg¶¨+f³dt_+v¯@h8ueu§gr­Vr£nhDaegiWndt=dtrsDh8cbgiabSpWYu¤ceXxdabX:vYabh
abSVX
vVX_pubXWndaefoSpgi_VsYhDdksDgrDX,_u§abX,cbX,hk+dtgrchDgrWndts8X,u,¥





"    "  $ ( ¸ j & $ B; ¸$   ¹ VD ¼ 3 ">°+X,c§a










 ¸  ¼ & ½ $ :$ ¼ & D _±]`Wndts8X³h8­z{X,f&agrud.dDgixdt­VrXD¥
 ¼ ,, ¼>& ½%$:$ ¼>& 8 RTSVXceX&aeVcb_cbX:u§p¶aTgruTd¨piabX,cbX:v¯grWYdDsDXu{aehDceX,vdt_pvvX&¨p_pX,v­3£¯d_VX,¢5]`Wndts8X
h8­z{X,f&a,¥
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  5    & ½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 ¼ ,, ¼>& ½%$:$ ¼>& 8 RTSVXYceX&aeVcb_cbX:u§p¶aWnd.£­+Xndjabcodt_pu§hDceWYX,vgrWndtsDX8q©hDc³abSpXkQg 0pdDig 0,dtabgrhD_NhD
dD_grWndts8XD¥

































¸ "8 &¼ ( ¼ ; ¹  & ½¾½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( $18 RTSpX£Nf&h8cbceX,ub@hD_pvaehjaeSVX+u§XkpubXkf,dDubX >b¦griabXcdD_
grWndts8XG?¥
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 *8    & ½( ¸ , ¸  ¸Q¼ 6%$ $   ¹ Yt ¼ Q ">°@Xcba
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/F, ¸ 8 ¼ ( ½ ¸ n & ½ &  ¸  ¸ ,,8
l ">°+X,c§a) :¡dD_8aouTabhdtVVr£abhjdnu§abX,cbX,hnpdtgrc}ubhDWYXabceX,dtabWYX_3aouvX,ubgrsD_VX:vabhjdnubgi_psDrX
giWndDsDX )
]  D~ VVce+h3u§X:uThDc¨+¶aeXcegi_Vs+¥ :dt_3aeuabhn@XcbhDceW sDX,hDWYX&aecbgxf6abcodt_pu§hDceWnuu§@X,fg¶¨@fabh¯dnu§abX,cbX,h
pdtgrc:qVdDuabSpXcbX:fabgi¨+f,dabgrhD_¥





 ¼ ,, ¼>& ½%$:$ ¼>& 8 RTSVXceX&aeVce_ceX,ubViaTgxudk_VX,¢ u§abXceXhYpdDgich8­z{X,f&a¢g¶aeSWYhvgi¨pX,vgrWndtsDX:u¥




















¦grsDVceX ) ,Q£u§abXW ,QX,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|dtgr_u§abX,cbX,hk+dtgrcS+dt_pvrgr_Vs
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Dense Matching
¦grsDpcbX 0)%yCcehvpf&abgrhD_±ht%dnvgrubpdDcbgia{£nWndtcbh8W dkcbX:faeg¶¨pX:vu§abX,cbX,hYpdtgrchtabSVX /}XceDw³ dDfXD¥
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$   ¹ Yt ¼ Q ">°@Xcba,¥




l /Vcece£+u§X,c) :dt_3aeu}abh8pgrfo®Qr£@XcbhDceW d¯vX,_pu§XWndaefoSpgi_Vs­Q£+u§gr_Vs¯aeSVXvVX& dtp¶af&h8_¨pstl
VcodabgrhD_BhtabSpXjaeh3h81¥ :dt_3aeu\abh¡­+XsDVgxvX:v gr_«abSVX±foSVh8grfXjht}du§@X,fg¶¨@fjvX,_pu§XWndaofoSVgi_ps
dtrsDh8cbgiabSVW´abSpdD_V®uabhkabSVXrX,dDcb_pgi_VsnvhfVWYX_3aedtabgrhD_F¥
 ¸  ¼ & ½ $ :$ ¼ & D ¾cbX:faeg¶¨pX:v±u{aeXceXhkpdtgrcgrud.dDgixdt­VrXD¥> vgxubpdtceg¶a{£ngr_3abX,cbdtFd8ububhf&gxdaeX,vnaehYabSVX
ceX,f&abgi¨pX,vu§abXceXhYpdDgicTSpd8u­@XX_X,u§abgrWndaeX,v©¥
/ D ¸ :  V. &  ¸Q¸   vXaeS±WYdD±gruTs8X_VX,cedtabX,vF¥
























¸ "8 &¼ ( ¼ ; ¹  & ½ 6 , $ V:$ ¼ & = $18
8d RTSVXjvX,abS«WndDvVXcegi8X,u³cehDWaeSVX¯grWndtsDX¯frd8ubuhDdt_X&°gxu{aegi_Vsrgr­VcedDcb£8¥j¦Vh8c
gr_pu{aodt_pfXDqg¶a
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of the stereo dense
correspondence
DenseMatch instance dm
¦gis8VceX 1 ) ,QX,3VX,_pf&X6grdDsDcodtW´d8ububhf&gxdabX:v¯aehndkub@X,f&gi¨+fvX,_pubXu§abX,cbX,hYWYdtaefoSVgr_Vs+¥
"     j¸  ¼ & , t m ¼ ^½ ¸ 6!8  .6$   ¹ Yt ¼ Q ">°@Xcba
/F, ¸ 8 ¼ ( ½ ¸ n & ½ &  ¸  ¸ ,,8




 ¸  ¼ & ½ $ :$ ¼ & D ¾vXaeS±WYdDgxuTd.dtgrrdD­ViX8qf&hD_p_VX,f&abX,v¯abhkabSpXf,dtWYXcodDu¤pdDcedDWkXabX,ceudt_pvceX,fl
aeg¶¨@fdaegih8_WndtabcegrfX,u,¥
/ D ¸ :  V. &  ¸Q¸   vX_pubX
ZD¾ceX,fhD_pu§abcepf&abgrhD_jgxus8X_VX,cedtabX,vF¥
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ln]`WndtsDX±h8cbWndta)RTSVXNubht¬a{¢TdtceXu§£u§abX,W ubVV@hDcbaeuYaeSVXNgrWYdDsDX±hD­Vz{X,fajvVX&¨p_VX:vgi_aeSVXNyC]{À
yC£3aeSVhD_ ]`Wndts8gi_psÀgi­pcedDcb£ %igr­Vcodtce£D¥ ]µajubVV@hDcbaeu¯d8uY¢¤X,ihDceWYdtan¨prX,u¯ubpfoS abSVXNy²y²|«q
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l¯ f&h8WkWndD_pv\rgr_VXTgi_3abX,c§ d8f&X8qtigr®DXaeSVXTyC£3abSVh8_kh8c>|NdaerdD­gr_3abXcb dDfXDqtceX,u§abcegxfaeuaeSVXvVdaod}a{£Q@X,u
abhYaeSVX
u§@X,fg¶¨+X,vhD_VX:u¥


























l¯RTSVXfdDWYXcod³f,dtrgi­pcedtabgrhD_kcbX:u§Viaeu%gxueu§VX:vcbh8W abSVX ¤¸ ( ¸ " 1u§X,X/! 0#&%>ubht¬a{¢TdtceX¤Wnd.£
­@Xrh8d8vX,v©¥
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lny%hDcbabgr_Vskabh¯ub£Qu§abX,W dDu ,hDxdtcegruhDcQ: gr_pvh¢uTgxuubVV@h8ubX,vjabhnceX,3VgrcbX³WYgi_VgrWndtFX $@h8c§aou¥
"  "     ½ » V ¸  & ½/ ¼ m »  ¸  ¼>& ,$ & :




l¯RTSVX,: ]@ vX,DX,ih8VWYX_3a²aeh3h8  ,QgrWkpigi¨pX,v :¡cedDV+X,cdD_pv¯]`_3aeXcb dDf&X @³X_VX,cedtabh8c %>ubSVh8Vrvj­+X
pubX,vgi_±h8cevX,cabhYXW­+X:v+.-/- dt_pv@h8ueu§gr­Vr£ + gr_3abhYQ£3abSVh8_±frd8ububX,u,¥
l¯RTSVX
SpdDcevV¢dDcbXceX,3VgrcbX,WkX,_3aeudtceX
da6iX:dDu§a ):t8|h8cabSpX6| dt_pv±da6iX:dDu§a0tn|NS 0hDc
abSVX
fihfo®nceX,3VX,_pf&£8¥




"  "   6V V;>$ & ;
RTSpXvVgru§abcegi­pabgrhD_±htabSpX6aehQhDxugru d8f&grigiaedtabX:v­Q£jdYfhD_QDX,_VgiX,_3apd8fo®dtsDgr_Vs+¥
"  "    &  ¼   V:$ ¼ & $ & 6 ¼  ?$ &Â¼  &  ¸  ¸ ,
y>dDcedDWkXabX,ceudD_pvu§@X,fg¶¨+f¯VcbhfX,ueu§gr_Vs8u³gr_QDhDrDX:vgr_abSpgruu§X:fabgrhD_«dDcbXnvX¨p_VX,vgr_abSpX¯sDrh8ueubdDcb£hD
aeSVXVceX,ubX_3avhf&VWYX,_8a:¥













































vX& dDViaWYdtaefoSVgr_Vsnf&h3u{a  ,?, &0,XcehtlµWYX,dt_u§pW ht%ub3pdDcbX:vjvg $=XceX_pfX%¥
RTSVXpubXcYSpd8ukabh«VceX,fgrubXgiSVX±¢dD_8aounu§Spg¶¬aodt­VrX±¢gi_pvVh¢u ubXX6!*)#;%YvVVcbgr_Vs¡abSpX¨+¶aeXcegi_Vs
WndaefoSpgi_VsÂf&h3u{a±u{aeX9)BdBWYh3gr_VsÂd.DXcodts8Xub3pdDcbX¨p¶aeXcegi_ps hDrrh¢gi_VsB­3£ d ub3pdDcbXWkgr_l
¨piabXcegr_VsNdtceXnpubX,vabhNubgiWVxdabXYaeSVgxu¨piabX,cbgr_Vsp¥]`_abSVgxu






l¯}£Q_pdDWYgrfpcbh8sDcodtWYWYgi_Vs )©abSpXpubXcCSpd8u%abhvX&¨p_pXabSVX6u§WYhQhtaeSV_VX,ueu>¢XgrsDS3a L dt_pvabSpXhff&rl
u§grhD_Nfh8u§a,¥6X& dtp¶a³.dDipX,udDcbXs8gi8X_±hDcabSVXsDcodDvgrX_3a§l`vX,+X,_pvX_3a}fh8u§a,¥RTSVX
¢gr_pvh¢¾u§g 0X





¢gr_pvh¢¾u§g 0XhD%abSVX\vVX& dtp¶a}WndtaefoSVgr_Vs¯f&h3u{a  ,}¥+6X& dDV¶a³dtrVX,udDcbXs8gi8X_hDc
abSVXs8ced8vgrX_3a§l`vX@X_+vX_3af&h3u{a:¥%RTSpXWYdtaefoSVgr_Vsnf&h3u{aT¨piabX,cbgr_Vsnu§abX±gxuu§®QgrV@X,v©¥
@ACBD?EFGIH
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l0Td.£DX,ubgxdt_6g $=pubgih8_9)RTSVX+u§X,c³S+dDu6abh±vX&¨+_VX\aeSVXY_QVW\­@Xchtg¶aeXcodaegih8_pu}hDCabSpXYfh8u§a³WndD
¨piabXcegr_VspSpdDubXkdD_pvabSVXY¢gr_pvh¢ ubg10,XhDCabSpXYvVX& dtp¶aWndaofoSVgi_psfh8u§a  ,V}¥FRTSVXnvX& dDV¶a
vgxu§pdDcbgia{£¯WndtX,u§abgrWndaehDcgxu : R\¥
















































Grey or colored 
images are considered.
The data are bytes 
or float values.
FilterType includes 
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The width and the height 
are the dimension of the mask 
required by some processes. 
Linear, NonLinear and Morphological
are shortcuts for average, low-pass,
median, dilatation, erosion...
The number of strategy concrete classes
is equal to the number of filters.
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It may be for example
an instance of the PIL 
Image class or subclass
Crop is the illustrated operation.
The diagram is valuable too for 
rotate, show, open and so on
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operation method is a shortcut 
for any operation of the 
"handling image" scenario
set the pair of stereo images
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the default match optimization 
method is WTA
innvokes
For the OptimizationMethod method instance,
the default matching cost and the default 
filtering of the costs are defined by the 
default MatchingCost and CostsMapFiltering 
components.
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